Development of microglia in the chick embryo spinal cord: implications in the regulation of motoneuronal survival and death.
The role of microglia during normal development of the nervous system is still not well understood. In the present study, a chick embryo model was used to examine the development of microglia in the spinal cord and characterize their changes in response to naturally occurring and pathological death of motoneurons (MNs). The microglial response to MN axotomy and the effects of microglial activation on MN survival were also studied. We found that: 1) macrophages/microglial cells were present in the spinal cord at early developmental stages (E3) and that they were recruited after normal and induced MN apoptosis; 2) although many microglial cells were seen phagocytosing apoptotic bodies, a proportion of dying cells were devoid of engulfing microglia; 3) axotomy of mature MNs was accompanied by microglial activation in the absence of MN death; 4) excitotoxic (necrotic) MN death provoked a rapid and massive microglial recruitment with phagocytic activity; 5) lipopolysaccharide-induced microglial activation in vivo resulted in the death of immature, but not mature, microglia; and 6) overactivation of microglia modulated the survival of mature MNs, either by killing them or by enhancing their vulnerability to die in response to a mild injury. Taken together, these observations indicate that normal microglia do not play an active role in triggering apoptosis of developing MNs. Rather, they act as phagocytes for the removal of dying cells during the process of programmed cell death.